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Epidemiology of the Impaired Dentition
The development of various indices for the measurement of the severity of the two major dental diseases, periodontal disease and dental caries, and the standard of dental health in the late 1950s (e.g. Stahl & Morris 1955 , Russell 1956 , Ramfjord 1959 led to a number of epidemiological surveys on the pattern of dental disease and the standard of dental health in different parts of the community in Britain (Gould 1965 , Jackson 1965 , Richards et al. 1965 , Sheiham 1967 . Both diseases, if inadequately treated, are progressive and result in the loss of teeth. The mean number of lost teeth per person and the percentage of the population who are edentulous at a given age provide relatively simple and more comparable measures of the level of disease in the community, and the overall effect of dental health programmes on the disease processes and dental health. However, this method of comparison contains error because some surveys consider the whole dentition of thirty-two teeth whereas others, for very specific reasons, omit the third molars from the calculations. Bearing these problems in mind, this paper will review the evolution of the present dental state in the elderly and consider the dental state of future elderly populations using, largely, the figures of the mean number of missing teeth per person and the percentage of edentulous persons at various ages given in a number of surveys.
All dental epidemiological surveys carried out on populations in England and Wales have shown a progressive increase in the mean number of missing teeth per person with increasing age (e.g. Jackson 1965 , Richards et al. 1965 , Murray 1971 ). Sheiham & Hobdell (1969) found that adults aged 15-19 years had a mean of 1.5 missing teeth each; this increased markedly with age, so that by 40-44 years this had become 10.3 and by 60-65 years 24.8 missing teeth per person. These authors also found a marked social class difference in the mean number of missing teeth per person. For example, 15-19-year-olds in Social Class I had a had a mean of 0.8 missing teeth whereas people of the same age group in Social Class IV had a mean of 3.2 missing teeth each. These authors showed that the rise in the mean decayed/missing/filled (DMF) score with age was associated with a large increase in the 'missing' part of the score and a decrease in the 'filled' component. In contrast, the 'decayed; component was shown to remain relatively constant in this adult population.
Marked regional variations in total tooth loss have been shown to exist by a number of authors. For example, Hobdell, Sheiham & Slack (1969) found in a survey of National Health Service patients in the London and South-East region that 5.4% were edentulous, whereas in Wales 18% were edentulous. This high figure for the Welsh population was confirmed by Swallow & Adams (1967) in a survey carried out in the Rhondda Valley, although there has been some disagreement on the interpretation of this sort of data (Bates & Murphy 1968 ).
These two major findings (namely, that the mean number ofmissing teeth per person increases with age and that there is a regional variation in the percentage of edentulous persons) have been confirmed by the adult dental health survey carried out by the Government Social Survey in 1968 (Gray et al. 1970) . Although the regional differences were not found to be as marked as those reported earlier, this is possibly due to the fact that Gray et al. (1970) used a rather different way of dividing England and Wales into regions. They suggested that an average of 7 posterior teeth are lost before they are replaced by a partial denture. Hobdell, Sheiham & Cowell (1969) showed that there was a marked difference in the percentage of persons wearing partial dentures in the different social classes. Thus, 19.8% of all males in Social Class I had partial dentures compared with only 10.1 % of males in Social Class V. Because of the slower rate of tooth loss in the earlier years in Social Classes I and II it is not surprising that these authors found some evidence that those in Social Classes IV and V obtained partial dentures and graduated to complete dentures at an earlier age than those in Social Classes I and II. Thus, persons in Social Classes IV and V estimated that they became edentulous at 34.0 years whereas those in Social Classes I and II gave their estimate at 40.4 years.
In so far as it is permissible to use the data given above to summarize the process by which the current dental state of many of the present over-60 age group has evolved, it can be seen that this process is one of a gradual loss of teeth. In Britain the rate at which teeth are lost appears to vary depending on geographic location and social class. The effects of restorative dentistry seem at present simply to delay the time at which a person becomes edentulous.
The question in considering the dental needs of future elderly populations is simply: Is the future elderly population going to be edentulous? The evidence on this matter is conflicting. First, James (1965) reported an increase in the mean DMF score of schoolboys aged 6-15 years in the period 1950-52 to 1959-61. He suggested that this was some evidence that the situation is getting worse rather than better. Secondly, Gray et al. (1970) reported that 4.6% of persons aged 30-34 (in 1968) were found to be edentulous but that of those aged 55-64 years (in 1968) 11.1 % claimed to have been edentulous before 30, the suggestion being that dental health is improving. Whichever view is taken, it seems that there is no room for complacency. For example, Gray et al. (1970) reported that of all adults aged between 16 and 34 years examined in 1968 50.7% had had more than half of their teeth treated in some way. This figure ignores treatment for periodontal disease or the existence of untreated periodontal disease which has been shown to be exceedingly prevalent in British populations (Sheiham 1967 ). If, therefore, the present pattern continues it seems likely that even if future elderly populations avoid the ultimate sequelk of untreated periodontal disease they will retain a number of teeth, most of which will have been heavily restored and whose preservation will present its own particular problems.
This situation could be improved by the fluoridation of water supplies. This measure has been shown to reduce the prevalence of dental caries in children by approximately 50%. Recently Murray (1971) has described some of the longterm effects of fluoridated water supplies on the dental health of adults. He has shown that there is a significant lowering of the DMF score in areas with fluoridated water supplies. However, the percentage number of people who were edentulous at each age did not differ markedly between the high fluoride area and the low fluoride area studied. The probable reason for this is that although fluoridated water reduces the prevalence of dental caries it does less to reduce the effect of dental plaque on the periodontal tissues.
Until the dental profession firmly embraces the concepts of a preventively orientated service to the whole community and then utilizes every available means to acquaint the community at all levels of the possibility of such a service, it seems unlikely that the dental needs of the elderly will change dramatically in the foreseeable future. There is a popular fallacy that full dentures are a satisfactory answer to the loss of natural teeth. Many young people do indeed find full dentures satisfactory for a number of years, but the stigma associated with having dentures inhibits discussion when shortcomings occur. Fortunately for the dental surgeon, the progressive loss of bone and the consequent limitations of full dentures are slow enough for most patients to accept these limitations without complaint.
